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CONTINUOUS WINDER AND METHOD OF WINDING SL TT ROT I S OF ^ 
LARGE DIA METER O N SMALL DIAMETER CORES 

5 Background of the Invention 

This invention relates to a winding method, and to a continuous drum 
type surface winder, adapted particularly for winding slit web material onto 
individual core segments carried on a common core shaft, and more particularly to a 
method and winder adapted to wind a slit web into individual rolls of substantial 
10 diameter, such as 60 inches or greater, on wide and relatively small diameter core 
shafts. 

In the winding of large diameter shippable high quality rolls of web 
material, including films, non-woven materials, paper, paperboard material and 
composites onto cores, the slitting and winding operation is preferably positioned in- 

1 5 line with the web forming and converting process. Such a continuous winding 

arrangement reduces production costs and scrap, and permits quick identification of 
process control problems. Continuous winding requires that the handoff of 
completed rolls, the transfer of the individual slit webs at high speed onto 
corresponding core segments, and the initiation of the winding process on the new 

20 core segments all be handled smoothly and at line speed. 

The continuous winding of large diameter slit rolls on wide machines 
has presented significant problems. A particular problem arises from the fact that a 
long, small diameter core shaft bends under its own weight, and exhibits critical 
speed limitations during speed up and prior to web transfer. Such critical speed 

25 limitations are primarily the result of core shaft deflection resulting in harmonic and 
dynamic imbalances. Such critical speed conditions produce vibrations that interfere 
with the web transfer, and can result in an improper or defective start, and a start in 
which the rolls lack sufficient hardness. Also, shaft deflection can cause roll quality 
problems when winding slit rolls to a large diameter. The above identified problems 

30 are particularly acute when the core shafts are quite small, such as. for example, 
shafts for supporting three inch inside diameter cores across a wide width that may 
exceed 200 inches, and for winding to roll diameters that may exceed 60 inches. 
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A need exists for a continuous winder and method of operating a 
winder in which large diameter slit rolls are wound at wide machine widths in a 
continuous operation, in which core shaft deflection and critical speed conditions are 
controlled, and in which the building roll set is controlled for density throughout the 
5 winding process. 



o 



Summary of the Invention 
This invention provides a continuous surface type drum winder and 
method for winding slit webs onto individual core segments of wide web materials at 
1 0 high speeds into large diameter rolls on small diameter cores. In particular a winder 
and winding method provides the transfer of split webs of line speed onto cores 
supported on a long and slender core shaft, as previously described. 

A first or primary driven drum is provided with a driven primary nip 
roll that is rotatably mounted on support arms. These arms are pivotally mounted on 
15 primary arms that rotate about or in common with the axis of the drum. The primary 
arms are further provided with a slot, recess or other means by which the ends of a 
core shaft are supported or guided in the initial stages of winding, such that the core 
shaft is sandwiched between the driven primary nip roll and the driven primary drum 
thereby eliminating core shaft resonances and deflections that cause critical speed 
20 limitations and wrinkling at the web transfer and startup. 

flKS T^ in Jp ii iU ,i1, U p B Q < f w t liin Mmi i ll ■ r r mm ratr. M i Q J h ^-ffl^j^^^ 

sriaft is begun while the core shaft is supported on the primary ann^^s^fCSmetry 
of the arms, the primary or main drum, and the nit^alUpg*gg5fi that the core shaft is 
supported during the web t ransfas^ g^guring the initial roll building, in the manner 
that assures thaJ^feg^Sreshaft and cores are straight or parallel with the surface of 
yh^s^S^sy drum, and a good start is obtained by way of proper loading by the 
primary nip rol 

to^nove from a roll change position to a roll transfer position.Jiwatoarthe core shaft 
30 and the rolls thereon are transfeffi g^ffafttair ol support arms referred to herein as 
secondary sugpfiH'P'Srms. The secondary support arms are associated with a support 
drum tha^^^^^kA ^w^ fWw - m ul-ii v ^fr-mre-^ 
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Th^>rimary nip roll is released after the winding rolls' weight supplies sufficient nip 

The changing roll diameter is known at all times through a reading of 
angle transducers incorporated into the pivot arm for the primary nip roll and by the 

10 position of the secondary support drum on the secondary arms. The loading of the 
primary nip roll and the loading of the secondary support drum may be controlled by 
roll diameter as well as roll weight to provide roll density and deflection control. 

The slow movement of the winding roll set. when carried by the 
primary arms to the position of hand off to the secondary or support arms, results in 

1 5 very little change in web length and therefore very little change in web tension, and 
allows the winding of the full roll set diameter while the roll set is maintained in part 
on the main drum to help minimize winding roll deflection. 

The winding set. at the beginning of the wind following web transfer, 
is sandwiched between the main drum and the driven primary nip roll, and the core 

20 shaft is retained in slots defined in the primary arms. The secondary arms, after the 
completed roll set is unloaded, return to a start position that permits the primary 
arms, through a total rotation of about 60% to deliver the partially wound core set to 
the secondary arms, while maintaining contact by the driven nip roll. The winding 
roll builds until initiating contact with the counter-balanced secondary support drum 

25 that is being driven at line speed. This condition of three roll or three point 

engagement is maintained throughout a major portion of the building of the rolls of 
the roll slot while the secondary arms and support drum cooperate with the primary 
drum to carry the weight of the building rolls and maintain the core shaft in a 
straight-line condition. 

30 Upon the roll set achieving sufficient size that a rider roll is no longer 

required, the primary arms and their associated nip roll are fully retracted to permit 
the placement therein of a new core shaft with cores, the ends of which shaft are 
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retained in a slot in the primary arms and supported on a fixed cam surface. A 
transfer shoe-type web cutting system is pivotally mounted on an axis common with 
axis of the main drum, and rotationally moves under the on-running \veb r and comes 
to rest at a point upstream of the nip and between the new cores on the core shaft and 
5 the building roll. The primary nip roll lowers onto the new core shaft. The nip roll 
drive goes into the speed mode to speed-up the new cores and core shaft. The 
primary arms then rotate approximately 5 C so the core shaft moves off the cam 
surface and into the arm slots where the cores come to line speed by running 
engagement with the web on the drum at a position just prior (upstream) of the point 

1 0 where the web is lifted off of the drum by the transfer shoe. 

An adhesive spray applicator is mounted between the primary arms 
and has individual spray heads operational to spray the web surfaces with adhesive 
upstream of the core shaft. The primary arms then rotate another approximate 5 C 
which triggers the adhesive spray. At the same time a precision ground cut off knife 

1 5 comes out of the shoe into the split webs and impales the webs. The web tension and 
the momentum of the building rolls pull the webs through the knife thereby causing a 
clean straight line cut, with the adhesive causing transfer of the individual webs onto 
the new cores. At the same time, adhesive on the cut tails causes the tails to be 
attached to the surfaces of the respective completed rolls. 

20 Then, the secondary arms index the fully wound set of rolls away 

from the primary drum and into a braking position where braking torque is 
regeneratively applied by the secondary drum to stop roll rotation. The wound roll 
set is then moved to an unloading position. At the same time, the shoe type web 
cutting system is pivoted by its arms to a lowered rest position, and the new core set. 

25 with the webs attached, continues to be wound, retained in the primary arms, and 
loaded against the primary drum by the driven primary arm nip roll. In this 
sandwiched position, the core shaft is maintained substantially free of deflection, 
providing a hard winding start of the individual split web sections on the respective 
cores, with the hardness being controlled by torque and pressure supplied by the 

30 primary nip roll. Natural deflection of the core shaft is eliminated or controlled that 
otherwise could cause wrinkling of the web at the start and which could cause critical 
speed problems. 
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The apparatus and method of this invention provide certain features 
and advantages believed to be unique to winders of this kind. These include 
elimination of or control of critical speed problems and related core shaft deflection 
problems common to continuous winding of wide and/or large slit rolls. 
5 The sandwiching of the new cored shaft between a main driven 

winding drum and a driven nip roll at and following roll change eliminates the 
critical speed and natural deflection that causes wrinkling at the winding start. 

The transfer shoe system with a pop-up knife ensures a straight clean 
transfer regardless of web speed. 
10 The driven primary arm nip roll assures a good hard start and proper 

hardness profiling through a programmed nip and programmed torque control as a 

3 function of the winding roll's diameter through a position sensor on the driven 

y 

y primary nip rolFs pivot. 

p A slow and controlled movement of the winding roll set from about 

H 15 -20° from a vertical center line through the main drum to about +30° winding 

4 position provides excellent roll support and causes very little web length change and 
^ therefore very little web tension change, and allows winding to the full roll set 

f~ diameter while supported on the main or primary drum to help minimize deflection 

y of the core shaft and the winding rolls. 

t 20 The driven support drum supports the winding roll set in the winding 

position to also help minimize the winding roll's deflection. 

The driven support drum assures that the building rolls have proper 
density profile through the programming of the nip pressure and the torque control of 
the drive. This system approximates the well known two drum winding system used 
25 extensively in the industry for stop/start slitting and rewinding operation. 

The driven support drum is also used to support and stop the wound 
set after transfer by providing regenerative braking. 

The primary support arms with the nip roll provide safety and ensure 
that the winding roll set is contained inside and within the working surfaces of the 
30 two winding drums and prevent lateral movement of the winding roll set until the set 
is handed off to the secondary arms. 

Shaft sensing devices are incorporated in the secondary support arm to 
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prevent excessive loading of the core shaft from excessive loading of the support 
drum. * 



It is accordingly an important object of the invention to provide a 
10 continuous two drum surface type winder and method, in which a core shaft is 



completion, in such a manner as to eliminate bending and deflection, and reducing 
critical speed problems. 

A further object of the invention is the provision of a two drum type 
1 5 winder in which a lay on roll is operable to provide three point winding control 
throughout a major portion of the winding of a split web onto individual core 
segments, on a core shaft. 

A still further object of the invention is the provision of a winder, as 
outlined above, in which a secondary winding drum is controlled, on secondary arms. 
20 in such a manner as to support the weight of the building rolls on the core shaft so 
that the core shaft may remain relatively straight throughout the winding process. 

Other objects and advantages of the invention will be apparent from 
foregoing and following descriptions, and the accompanying drawings claims. 

25 Brief Description of Drawings 

Fig. 1 is a partially broken away prospective view of a continuous 
winder according to this invention; 



looking at the machine from the off running side, with some of the parts moved in 
30 relation to their position in Fig. 1 for the purpose of illustration; 

Fig. 3 is a side view of the winder of Fig. 2; and 

Figs. 4-9 respectively are sequential views showing the operation 



supported throughout the entire winding process, from web transfer, startup, and 



Fig. 2 is a partially broken away end view of the winder of Fig. 1 
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and method of the winder, in which: 

Figure 4 shows the new core shaft in position, the knife shoe is 
indexed to the roll change position, and the priman' nip roll is moved to the core 
speed-up position: 

the^OTC tO Hrnpt!^ 

on the priman drum, rea dy io || i p aMa^!te^ l 'ro'H change position in which the priman 
arms roju^tegg^tr position, causing adhesive to spray on the web and a spring 
loa5e ?l ' l gt Tfg w iT r ili J t! ftl&khip ic w^^ 

Fig. 6 shows the wound roll being transferred to a braking position on 
the secondary arms and then stopped by the associated support drum while the knife 
shoe indexes to a parked position; 

Fig. 7 shows the priman arms after being slowly indexed to a +30 : 
position, the latch assembly on the secondary arm retracts permitting the wound roll 
15 to be lifted by a lift table to a shaft puller and recording position, as shown, 

permitting the support arms to index counterclockwise of Fig. 4 to a transfer position 
(Fig. 8), stopping at such position by a proximity switch sensing the core shaft; 

Fig. 8 shows the support arms returned to the transfer position, read}' 
to receive the core shaft from the primary arms, in which the rolls continue to build 
20 under balanced conditions and at a given diameter the priman nip roll will release 
and the support drum on the support arms will increase pressure for desired hardness 
while the primary arms indexed back to a shaft loading position is shown in Fig. 9: 
and, 

Fig. 9 illustrates the primary arms in the -30 c core shaft loading 
25 position resting on the cam surface as the building rolls are supported between the 
drum and the driven support roll. 



Description of Preferred Embodiment 
Referring to the drawings, which represent a preferred embodiment of 
30 the invention, a continuous winder particularly designed and constructed for winding 
on small cores a slit web into individual rolls of large diameter, is illustrated 
generally at 10 in the figures. Winder 10 includes apparatus supported on a frame 12 
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including a first side frame 1 3 and a spaced second side frame 14. A rectangular 
tubular cross member 15 extends between the frames 13 and 14 adjacent the on 
running side of the winder. The process direction is indicated by the arrow 1 7 in Fig. 
1. 

5 The winder may wind on core shafts as small as 3 inches in diameter 

or smaller and at widths that may exceed 200 inches or more. The diameter of the 
individual roll segments wound on the core shaft 20 may exceed 60 inches. 

Winder 1 0 is intended to be used in a process line which could have 
an upstream slitter and which could have a spreader roll, similar to the spreader roll 

10 16 positioned at the inlet end of the winder 10 as shown in Figs. 1 and 3. This 

apparatus may include the usual process tension isolation and control rolls that lead 
the split webs to the winder, for winding on cores (not shown) supported on a core 
shaft 20. A typical core shaft 20 as used with this invention is shown in elevation in 
Fig. 2. Also, core shaft withdrawing and loading mechanisms may be employed, as 

1 5 well known in the art. 

sicfe frames 13 and 14, and dr iven by a floor mQnDXa& ate&riFdnve. not shown. A 
pair of primajaasffrift Ii4. ±5 are pivotally mounted on the side frames about a pivot 
fsconc entric with the rotational axis of the drum 22. and are positioned at each 
20 respective transve^^ncRRfT^TfTOT?. 

The primary arms are each formed with generally radially extending 
core shaft receiving recesses or slots 28 that receive the ends of the core shaft 20 
during the initial winding steps. Using vertical the radial line through the center of 
the slot 28 as the neutral position, the arms 24 and 25 are rotatable by cylinders 26 
25 about the axis of the main winding drum 22 from a position of about -30 5 as shown 
in Fig. 4 to a position of about +30 c as shown in Fig 8. 

13 Ind 14. Each cam plate 29 has a forward facing sloping surface^J^lwePtslnclined 
at an angle substantially parallel to the slot 28 in ^o^^^S^ position of the arms 
30 and is provided further with aa *M9pCHibrizontal core shaft supporting cam surface 
32, at least ^g^ffion of which is exposed when the primary arms 22 are rotated to 
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The primary arms 24 and 25 in turn support a driven primary arm nip 
roll 30. The nip roll 30 is supported on nip roll support arms 33 that are pivoted at 35 
on the primary arms 24. The pivot 35 incorporates a shaft angle encoder so that the 
diameter of a building roll on the drum 22 may be determined. The primary nip roll 
5 is covered with silicone rubber or is plasma release coated. The positions of the arms 
33 and the supported primary nip roll 30 are controlled by actuators or cylinders 36, 
one on each side of the winder. The cylinders 36 can move the nip roll 30 from an 
elevated position, as shown in Figs. 2 and 3, to a fully lowered position in 
engagement with cores on the core shaft 20 as shown for example in Figs 1 and 6. 
10 The roll 30 is driven by a drive motor 37 and belt 38. 

Also, as best shown in Fig. 3 and 5, a web transfer and cut-off shoe 40 
extends transversely adjacent the outer surface of the drum 22 between the frames 13 
and 14 and rotates about the axis in common with the axis of the drum 22. The shoe 
40 is movable on its support arms 41 between a lowered or retracted position, as 
15 shown in Fig. 3 to a rotated operative position, as shown in Figs. 1, 4 and 5, and 

carries with it a web cut off knife 42 which may be extended above the shoe and into 
the path of the webs passing over the drum 22 for severing the webs. 

The shoe 40 provides an upper curved surface that is designed to be 
operated with the web running over the surface. The arms 41 supporting the shoes 
20 are connected by a common shaft to a drive motor 39, Fig. 1 by which the shoe 40 
may be positioned between its lowered inoperative position, as shown in outline form 
in Fig. 3 to its elevated operative position, including the cut off knife as shown in 
Figs. 4 and 5. 

icSis 



25 adjustably positionable adhesives spray noz zles 46. Th e a SG&a aggffzSIes are connected 
to a sou rce of adhe^^afKrnj^rpe aligned so that primarily only the web segments 
are sprayeri^tey ^ad^^ 

A pair of support arms 50, 51, referred to herein as secondary arms, 
are pivotally mounted at the off running ends of the side frames 13 and 14. An 
30 encoder 50 A is incorporated into the pivot support to read out the angular position of 
the support arms. 

The secondary arms 50 and 51 have a number of functions. First, they 



to 



• 




WO 00/55079 - 1 0- PCT/US00/06327 

provide a means by which the core shaft 20 is supported during a major portion of 
the winding. The arms 50. 51 also provide the support for a driven support drum, 
referred to herein as a secondary winding drum 52. The drum 52 is mounted on 
secondary support plates 53 and 54 that are vertically movable on pairs of guide 
5 tracks 55 supported on the inner facing surfaces of the respective rotatable arms 50 
and 51 . The secondary plates 53 and 54 in effect form a movable carriage coupled bv 
a cross frame member 71 and ride on parallel tracks 55 (Fig. 3 ) by which the 
secondary drum 52 may be moved vertically between a lowered position for 
example, in Figs. 1 and 2. to intermediate and to elevated positions as shown 
10 respectively in Figs. 8 and 9. The movement and position of the support drum 52 is 
controlled by a pair of cylinders 58 and 59 extending between the arms 50 and 5 1 
fj and joining at a clevis 60 with the secondary roll support plates 53 and 54. The 

secondary support plates 53 and 54 move in unison by means of a rack and pinion 
^ mechanism. 56 and 56A. and an interconnecting rotary shaft 61 coupling the 

IH 15 rotational movement of pinion gears 56A together with racks 56 associated with each 

of the plates 53 and 54, thereby assuring uniform movement of the drum 52 by the 
motivating cylinders 58, 59. 
CO The rotational movement of the secondary arms, themselves, is 

*f* controlled by cylinders 63 and 64. one each, pivotally anchored at one of the side 

M 20 frames 13. 14. with an actuator rod extending to a clevis 66 attached to one of the 

arms 50. 51 respectively. The secondary arms are movable between extreme 
positions by the cylinders 63, 64, these extreme positions being shown respectively- 
in Figs. 7 and 8. 

A motor 70 and gear reducer 72 drives the driven support drum 52 
25 through a timing belt drive 74 best shown in Figs. 2 and 3. The motor 70 is capable 
of regenerative braking, for the purpose of stopping the rotation of a completed roll 
set as to be further described below. The motor 70 and reducer 72 are mounted to the 
cross frame member 71 for vertical movement as pan of the secondary frame 
structure with the secondary support roll 52. 




are provided with rearwardly facing nntr.hpg ftn fhat ai^paai<|vr^rV^""^a receive an 
end fSSb&mggStoft^flr^ 
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reference to the sequential drawings 4 - 9. Referring first to Fig. 4. a fully wound roll 
5 set 100 is attached to a slit in-feeding web 102 and is being supported on the 
secondary arms between the main drum 22 and the support drum 52. and 
substantially the weight of the roll set 100 is counter balanced by hydraulic pressure 
in the cylinders 63. 64 so that the core shaft 20 remains straight and in a substantial]}, 
neutral position. The ends 20 A of the core shaft 20 are captured in the notch 80 by 
1 0 the closure plates 84. 



32 of the cam plate 29 while the nip roll 30. that has previously retracted to permit 
the core shaft placement, is now lowered into engagement with the core shaft and 
resting on the core shaft, ready to speed-up the new cores. The knife transfer shoe 40 
1 5 has been rotated from a lowered rest position to an upper operative position under the 
on-running web 1 02 and in fact lifts the on-running web over its upper surface and 
then downward to the nip 105 formed between the main drum and the roll set 100. 



primary arms are rotated +5° from the -30 c position shown in Fig. 4 to a -25° 
20 position shown in Fig. 5. In this position, the slot 28 clears the forward cam surface 
3 1 , and the core shaft 20 with the cores thereon drops down to the bottom of the slot 
28 where the cores come into contact with the upper surfaces of the individual 
sections of the on running web 102. At this position, the nip roll and the core shaft 
are now turning substantially at web speed. 
25 The movement of the primary arms from the -25° to the -20 " position. 

Fig. 5. actuates the web cutting and transfer process. An adhesive is sprayed onto the 
exposed upper surface of the on running web 102. through the spaced nozzles 46 
and. at the same time, the knife 42 is fired out of the shoe 40 and into the path of the 
overriding web. The inertia of movement of the split web causes the web sections to 
30 be severed on the knife and the individual web strips become adhered to the 

respective cores on the core shaft 20 to begin the winding process. The adhesive 



A freshly cored core shaft 20 is resting on the fixed upper cam surface 



Referring to Fig. 5, upon initiation of a roll change sequence, the 
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remaining on the upper surface of the webs, now web tails, serves to clue or fix the 
web tails to the outer circumference of the rolls of the roll set 100. 

After a successful cut and transfer, the completed roll set 100 may be 
moved to the position shown in Fig. 6 by the cylinders 63. 64. and rotation of the roll 
5 set stopped by regenerative braking through the motor 70 and the support drum 52. 
In this position, the weight of the roll set is carried by the hydraulic cylinders 58. 59. 

It is important to recognize at this point, that at the very beginning of 
the wind on the new core set, the core shaft is supported along its length on the outer 
surface of the primary drum 22. with the core shaft ends captured within the arm slot 

10 28 of the primary arms, and the nip is. at the same time, loaded by the driven primary 
nip roll 30. When the primary nip roll 30 is lowered, it is driven at a speed mode to 
match or nearly match the speed of the new cores to line speed. The new core shaft 
is now sandwiched between the rolls 30 and 22 and held in the slot 28. and is held in 
a straight axial position thereby eliminating critical speed problems. The roll 30 

1 5 prevents radial movement and the slots 28 prevent lateral movement of the core 

shaft. After web cut off. the primary nip roll 30 switches from web speed to a speed 
limited adjustable torque (SLAT) mode, and winding continues. A nip relief system 
is activated, by controlling the pressure in the cylinders 36. to provide nip loading 
between the cores and the drum 22 as a function of roll diameter, with roll diameter 

20 being measured by a shaft angle encoder at the pivot point 35 of the nip roll arms 33. 

Further, after successful transfer, and following the movement of the 
secondary arms toward the vertical position shown in Fig. 6. the knife cut off and 
web transfer shoe assembly 40 may be rotated clockwise on its support arms to a rest 
position at the approximate 180-185" position by motor/gear box 23 & 23 A. 

25 The new roll set 100A continues to build between the nip roll 30 and 

the primary drum 22 while the core shaft moves, as necessary, radially of the slot 28 
with the building diameter of the roll set. This condition is shown in Fig. 7. During 
this time, the secondary arms 50, 51 after the roll set 1 00 has been regenerative 
braked to a stop by the support drum 52. may be moved to a full clockwise unload 

30 position as shown in Fig. 7 and the core retainer notches 80 opened by the retraction 
of the plates 84. The elevator table lifts the wound rolls to a clearance position for 
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the secondary arm 50, 51 to pivot to the primary /secondary transfer position as 
diagrammatically illustrated at 1 10 in the position shown in Fig. 7. The core shaft 
may be pulled and recored, and a recored shaft may be returned for readiness to be 
placed in the primary arms 24 in the slot 28 and on the cams 29, according to core 
5 handling apparatus well known in the art. 

Also, following regenerative braking by the support drum 52, where a 
percentage of support drum pressure may be added to the support drum to prevent 
slippage during braking, and preceding the offloading of the completed roll set 100, 
the carriage sub-assembly for the secondary support drum 52 is fully lowered to its 
10 lowered position, by relative movement of the plates 50, 51 on the tracks 55 of the 
secondary arms. This fully lowered position is illustrated in Fig. 7. 



4,^rcoi 



24, ^Tcontinue to rotate and slowly move the winding set to the +30° from 
vertical position as defined. After the primary arms are in the 30° positj 
15 substantially as shown in Figs. 7 and 8, and the winding roll 100i^£5ches a specific 
diameter of say 18", the secondary or support arms are moved^owly back toward 
the primary drum 22 and are stopped by a proximity svyjjoi 120 on the ends of the 
arms, at the notch 80. During this time the second^ support drum 52 is brought 
into raised position in a speed mode. The gi^amity switch 120 indicates that the 
20 core shaft 20 is now in the notch, anddfffposition substantially is shown in Fig. 8. 
At that time, the latch plate 84 i^oivated by the cylinders 80 to lock and secure the 
core shaft in the notch 80 oftme secondary arms. The winding now progresses, as 
shown in Fig. 8, in whianthe building roll set is wound into the secondary drum 
while engagement hg^he nip roll 30 is maintained. The up position of the support 
25 drum, at 52, recces the lift pressure in cylinders 59 to a counter balancing pressure 
applied bjj«ie cylinders 59 to the effect that the loading on the roll 100A is zero or 
negljg 

formed, the initial engagement of the secondarj^asrafS^g^escribed above and as 
30 illustrated in Fig. 8 may take^ teeeHai'apout a minimum 1 8 inch diameter and 
winding then contnraejTDy continuing to~ 
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15 



20 



25 



30 




rorn speed control to the SLAT mode and the support drum changes from 



position, for example. 24 to 30 inches in diameter. At such a timg^^K^nip roll 30 is 
retracted, as shown in Fig^J^jyhj]^^^ support drum 52 is 

Ch£ 



rrpfessure as applied b^TlTrTylTnffers^T?^. 
After the primary arm nip roll 30 has been fully elevated and the drive 
stopped, the primary arms may be rotated back to a load position shown in Fig. 9. at 
-30°. 

The nip of the programed support pressure by the secondary drum 52 
is adjusted to control roll hardness. Another proximity switch 130 on the support 
arms 50. 51 senses if the drum 52 is supplying excessive support pressure and lifting 
of the winding set. This can be a proximity switch also located in the notch 80. 
When this proximity switch senses the core shaft, indicating the movement of the 
core shaft upwardly in the notch, the support drum pressure may be slowly decreased 
until the core shaft and rolls lower from the proximity switch. The winding 
continues until the maximum selected diameter is achieved as illustrated in Fig. 9. 
ready for a roll change. 

^^^^U ^ g ^ rtTh u f- ltlL '-skU ~ 8 foiiiie d=ggRg!g Hy radially jffthg; 
25 is siich that it forms a close fit with one of the support surfaces adja^gfTfThe ends 
of the core shaft 20. The core shaft 20 is shown in elevatiop^SrfTfie top of Fig. 2 
where it may be seen that each end of the core^bE^fis provided with a pair of support 
surfaces 20a and 20b at eacheg^^Ffi^lIots 28 form a close fit with the core shaft 
surface 20a and prev£#*slateral movement of the core shaft. The alignment of the 
slot in the aru^approximates the arc of movement of the lay on roll 30 at the start-up 
positio0?as shown in Fig. 7. Therefore, at this critical time, the ends of the core shaft 



20 are^restnur^^ 

The building diameter of the roll segments as defined by the 
individual cores is accomplished by movement of the core shaft radially outwardly 
within the slot 28, against the force of the lay on roll 30. 

It will also be noticed that the primary arms 24. 25, receive the core 
shaft at the inner of the two pairs of support surfaces 20a and the hand-off to the 
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secondary arms, in the slots 80, is accomplished by receiving the core shaft in the 
slots 80 at the outer support surfaces 20b. 

The hand-off of the building rolls 100A from the primary to the secondary 
arms, accomplished in views 7 and 8, occurs at a time when the building rolls have 
5 achieved a sufficient diameter so that the core shaft may be released from the slot 28. 
This is a function of the design of the machine but typically may be a diameter of 1 8 
inches or greater. The secondary arms 50, 51, following the off- loading of the first 
roll set 100, are moved into a receiving position as shown in Figs. 7 & 8 and the 
transfer is smoothly made by engaging the core shaft at the adjacent support surface 
10 20b stopping secondary arms 50, 51 rotations by sensor 120, and closing the slots 80 
with the cylinders 82 and slot retainers 84, that move in non-interfering and adjacent 
relation to the primary arms with counter balance pressure programming as a 
function of secondary arms 51, 52 position by sensor 50A provided to cylinders 63, 
64. 

15 

Sequence of Operations 

1 . While winding set is between driven main winding drum 22 and 
driven support drum 52 and with driven primary arm nip roll 30 retracted, a new 
freshly cored shaft 20 is automatically loaded onto cams 32 around slot 28 in primary 

20 arms in the -30° from vertical centerline position. 

2. Upon initiation of roll change sequence, the knife shoe 40 is indexed 
around drum, under web and stops in cut position on the other side of core. 

3. The driven primary arm nip roll 30 lowers to cored shaft and goes into 
speed mode to speed up the new cores close to line speed. See Figure 4. 

25 4. Spray adhesive applicator nozzles 46 are in close proximity to the 

respective web 102. 
5. 

I core shaft 20 lowers off cams 32 and onto web 102 an^iyiniJia^^gipht^ninp 
the natural deflection. 

30 6. ^srigffinarv arms moves to -20° position, adhesive sprays onto web 

and pi 
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7. The primary arms stop in the -20 1 position which causes the 
precision ground cutoff knife 42 to come out of the shoe 40 and impales the webs. 
The web tension and winding roll's momentum pulls the webs through the knife 
causing a clean straight line transfer to the new cores with a slight foldback. 
5 8. The driven primary arm nip roll 30 switches from speed mode 

to a speed limited adjustable torque (SLAT) mode. 

9. The nip relief system is activated and provides nip loading as a 
function of roll diameter from an angle encoder at the pivot point of the arms 33 
sensing the nip roll's position. 
10 10. The support arms 50. 51 index the wound set 100 of slit rolls 

away from the drum 22 to the braking position. See Figure 6. 

1 1 . The knife shoe 40 rotates around the drum, the knife retracts 
and shoe stops under the drum. 

12. The driven support drum 52 remains nipped on the roll set and 
1 5 regenerates to stop the wound set. A percentage of support drum pressure is added to 

support drum to prevent slippage. 

arm! 50. 51 move to the unload position. See Figure 7. In this DogiH^fTTthe weight 
of the wound rolls, and the retraction of the dpLua^ jf^Buses the wound rolls to sag. 
20 The extend of safij^wflfiRTBy the upper edges of the roll sets coming into contact 
w'lm^dnfother thereby limiting the extent of sag. When the roll set is supported by 
the eT 

14. The table 1 10 raises until it supports the wound set and 
automatically stops. 

15 
16 

position. 

17 



30 



The support arm latches 84 retract. 

The wound set of rolls is lifted to the core shaft retraction 



The priman- arms 24. 25 slowly move the winding set to the 
+30° from vertical position. 

18. After the primary arms are in the +30' position and after the 
winding set reaches a min. diameter of say 18". the support arms 50. 51 rotate back 
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toward the drum 22 and are stopped when a proximity switch 140 on the arm 50 
senses it is close to the new winding shaft. See Figure 8. Switch 140 is shown in 
Figure 4. 

19. The support arm latch 84 extends and closes an interlock which 
5 allows the support arm retraction under counterbalance pressure. 

22 ifl The spe ed mode under raise DressuEe^aa Ag^abties'to balance pressure at, say, 
24" dl 

21. As the rolls wind, a position sensor 50A on support arm's pivot is 
10 used to program the counterbalance pressure of the support arm by the cylinders 58, 
^ 59 to prevent excessive bending of the core shaft during the winding operation. 

W$ M3 22. When the winding set reaches a 24" to 30" diameter, the driven 

1% primary arm nip roll 30 raises and the support drum 52 changes from balance to 

ffe programmed support pressure and the drive changes from speed to SLAT mode. 

u i 

-=J 15 23 . After the primary arm nip roll 30 has fully raised and the drive 

i 

stopped, the primary arms 24, 25 rotate back to the load position. See Figure 9. 
^ 24. The nip of the programmed support pressure is adjusted to control roll 

if 3 

ry hardness. The proximity switch 130 on the support arm senses if the support drum is 

f*j supplying excessive support pressure and lifting the winding set. If this switch 

^ 20 senses the core shaft, the support drum pressure is slowly decreased until the rolls 

and core shaft lower away from the switch. 

25. After step 1 5, a shaft puller automatically engages with the core shaft 
and bleeds out the inflation pressure. 

26. The shaft 20 is then retracted from the wound set 100 by an automatic 
25 shaft puller. 

27. The table 1 10 lowers the rolls to the roll platform (not shown) and 
tilts to eject the rolls on the platform. 

28. New cut cores are either manually or automatically loaded onto the 

table. 

30 29. After the table senses that new cores have been loaded, the 
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table raises to the shaft insertion position. 

30. The shafts are automatically inserted and automatically inflated. 

3 1 . An overhead hoist then picks up the shaft and when the primary arms 
have rotated back to the load position, the shaft is automatically loaded back onto the 

5 cam 32 around the slot 28 in the primary arms. 



While the method herein described, and the form of apparatus for carrying 
this method into effect, constitute preferred embodiments of this invention, it is to be 
10 understood that the invention is not limited to this precise method and form of 

apparatus, and that changes may be made in either without departing from the scope 
of the invention, which is defined in the appended claims. 
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What is claimed is: 



